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methods. 71   The second technology is autonomy.  Autonomous systems reduce the risk to 

manned forces and provide persistence that manned platforms cannot. 72  The last technology is 

swarming, and it is also a method of employment, and the potential follow on to the maneuver 

scheme of war currently employed.  Swarms disperse on deployment, converge and attack as a 

coherent whole, then disperse in preparation for follow on attacks. 73 

Air Force Special Operations Forces require solutions from future advances technologies 

tailored to their unique characteristics and mission set to provide a third offset.  One answer is 

combining additive manufacturing and autonomous systems with swarm employment. 
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APPENDIX I: ADDITIVE MANUFACTURING TECHNIQUES 

  

Fused deposition 
modeling (FDM) 

A filament of plastic resin, wax, or another material is extruded 
through a heated nozzle in a process in which each layer of the 
part is traced on top of the previous layer. If a supporting structure 
is required, the system uses a second nozzle to build that structure 
from a material that is later discarded (such as polyvinyl alcohol). 
FDM is mainly used for single- and multipart prototyping and 
low-volume manufacturing of parts, including structural 
components.74 

Stereolithography (SL) A laser or other UV light source is aimed onto the surface of a 
pool of photopolymer (light-sensitive resin). The laser draws a 
single layer on the liquid surface; the build platform then moves 
down, and more fluid is released to draw the next layer. SL is 
widely used for rapid prototyping and for creating intricate shapes 
with high quality finishes, such as jewelry.75 

Polyjet This is an additive manufacturing process that uses inkjet 
technologies to manufacture physical models. The inkjet head 
moves in the x and y axes depositing a photopolymer which is 
cured by ultra violet lamps after each layer is finished. The layer 
thickness achieved in this process is 16µm, so the produced parts 
have a high resolution. However, the parts produced by this 
process are weaker than others like stereolithography and selective 
laser sintering. A gel-type polymer is used for supporting the 
overhang features and after the process is finished this material is 
water jetted. With this process, parts of multiple colors can be 
built.76 

Laminated Object 
Manufacturing (LOM) 

A sheet of material (paper, plastic, or metal) is fed over the build 
platform, adhered to the layer below by a heated roller, and a laser 
cuts the outline of the part in the current layer. LOM is typically 
used for form/fit testing, rapid tooling patterns, and producing less 
detailed parts, potentially in full color.77 
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Figure 7 Stereolithography86 

  
   

 
Figure 8 Laser Engineered Net Shaping87

74 Manyika, James, Michael Chui, Jacques Bughin, Richard Dobbs, Peter Bisson, and Alex 
Marrs. Disruptive Technologies: Advances That Will Transform Life. Business, and the Global 
Economy. McKinsey Global Institute, 2013, 107. 
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MISO – Military Information Support Operations 

NAVSOF – Naval Special Operations Forces 

SAM – Specialized Air Mobility 

SL – Stereolithography 

SLS – Selective laser sintering 

SOF – Special Operations Forces 

USSOF – United States’ Special Operations Forces 

FDM – Fused deposition modeling 
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